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(57)Abstractr 

PROBLEM TO BE SOLVED: To measure three- 
dimensional shape with a short time and surely connect 
phases. 

SOLUTION: A light pattern emitting to a measuring 
object has a strength change expressed with a signal 
103 that is added a sine signal 102 with double cycle 2k 
of a sine signal 101 to the sine signal 101 with a basic 
cycle 7L An image of the measuring object projected by 
this light pattern is shot with a camera and a phase 
&phiv;1 corresponding to the sine signal with the basic 
cycle and a phase &phiv;2 corresponding to the sine 
signal with the double cycle are calculated based on this 
image shot Then, after firstly connecting the phase 
&phiv;2, the phase &phiv;1 is connected by reference to 
this connection. Based on the phase &phiv;1 connected 
and position relation between the camera and a light 
source emitting the light pattern, depth to a surface of 
the measuring object is calculated. 
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2000-146543 



im*mi ] «ft©IE&&£SO£fc--t±/dI^-C. mfsB 

ommz^-f -sfg^tc <t -5 r s $ ft-ssssaifbS: & 

tte*ttl*#W*» 6 ©56^' * - > § ft fc»HH*t ft 

iwEffis©iE&&©^ft-eft©<itB£3tfi-f 

£. 

BU13(4tBSiK^S(c «fc o T«ft 3 ft fc&ffi £ . WE*** 

m&^mc «t -j r rsiJ $ ft jawii4»©»B*©ffift£ k 

«-3t»T. iraW»»ft*©#tt*#**«tt»BJ#R 
4 A 2. C £ «<fttt £ 1 h 3 %7c£tt»££iK. 

I«i3»gi2] «rK*ta:i**s«. Bfje©»BEo**»-r 20 

ras ft <b«S^{btc»l£-r *iftft'<» - 

|«BGMte^*ffilftTSI8l&*f8 £*«*.. 
BJEfBlti^KK: J: -5 r Rib $ ft 4(4tB«* 0 "C ffiE 
36»*>6©**1linElta!»ft«IK!BHr 4 C t **S»t 
-r-ssit*^ 1 KEft© 3;*7cJBtKa0££g. 

MEft&tNfStt. B«e©SB©#£$ST 
•5>:fcigt£. iiiiE«ft©iE52&£Sfc£fc-tfft:<I^K:<fc-3 
t a 3 ft SSUSSE{ttc»J£ l,T#©»a**3Elfc S * S 

#aa¥-&££fiM.. t(riBjtaffl#s*/M/rfrgB3tjgi 30 
*e»o**wiBitaB»ft«jcca«f*ci*»»4-s-i 

1 KEi£© 3 ^TcJFJttS'J^g. 
[f»Jj9B4 ] HoE7fc&t**&«. i5E«ft©iE5£« : S:S 

«He**3RT-*»»i/fc3t*«rBBHWstft 

^K&Sl-T £ C £ fettft £ TSHSHHl Klfift© 3 #te 

[ !9*Jf 5 ] «TE3fc!8:if T 
j£f £IES£&</> i ( i = 1 . 2 . • • • . n ) tt. ftSC 

[ft 1 ] 



[»2] 



* = A (a + cos (It)) 



((10. i «iE?£ifim#©S-#-C J>0 l*e>n*T5ri 
0 . S»!©5@t>IiCCS#«:-3WT 1 #S#©JI8§-Cn * 
®g©J3»3©IES£ig£-r£. k, « 1 */c«jE©Kftr 
ki = l<k2 <• • • <k„ ~C$>K> . A i ti-^-ft-eft 
©HJWC*rt*5#SH*T*4. ) l»ESt«Wft»±©£ 
PtC*»W4jtftttEp ( t ) tt. Sa2W-5TiJ 
ft. 50 



Bp (i) = £ At (l + cos (It + *) ) 



«1U »jya*»^P^©Sii*fttCl£0r5E* 
t = 0^r©SS»!©iE?t«S©(4ti'C*S. ) 

frEosftftii^&K: <fc -3 -c MEEfsuss^iaa* e> ax o 

^i®«©8JK.*.PtcStl£-r-SBH3R©»ai p (t) 
«. ft3C3tC«toTaSfti 
Cft3] 

Tp (t) = jjf- + 4 009 (£* + **) 

CitNlittMOl 1 71M4 «H»rtl*> 1 5KEI8 
• ©{4tB<*>, *. ««4«:J:-9-C9tjrr 

MR4] 

* < = tan ^M)^ 

t, = izlfcV 
m 

C 4 «4»ft £ 1 %mm. 5 (cEft© 3 •£jvBffl#m& 

s. 

[111*317] fJEft*li$fc#©tt> Hft^ftTftSW*- 
iB^ra©ffitBAW e> & £ <fc "5 CC 2 tc 7 ^ T >©Sft 

-r^lS*^ 1 7!)M6 ©t>Tft*> 1 ^tclBig©3<X7t^« 

•tf /c(g#-ca $ ft *3iie^t£ WT •£> Tfe^ - * - > *fHW 
«fl2*aa*#S*»6 f - 3 ft/citS'Wft 

siriBifift©®93Mft©^ft-eft ©<4ffl*ft#r z> mm 
Biria{4taitm*SK: J: •> -eft* 3 ft fc&ftffl * . »ft.T 
S»!Klft©14tl 0 & <b . SiK 0 T t, > < latB^^ 

«#^sy ; fiEii«}iK#©£ ©gswh^£ . warn® 

JtK^Stc «fc o -c»K 3 ft /c!H§l c t'©Sia5R©{aK£ CC 
S-^t^r. ijEgtSiJ3tft^©^«r*»4^t^lli#S 
£^«t^.-2.C£*1tai£r'2 > 3 iX7cfl?t^'JS^S. 



(3) 



2 000- 1 46 543 



<D®mzmtz>m^ic<i:-z>x&zti2>'m.$zitzm-rz> 

mummsm^T-v ytcts^xm&$ ti/ai<fcccs-5i> 
mmmrnn^7--jvx^mntc&{m^. io 

IE5£&©SWI©gi,>*>©*>e>JJ!I#K: J: 0 JU8#gc>iES£ 

-cas?sn^is^*(DSia^<Di4g<!:«:*-^i,>-r. Btrse 
[»#3Bi o] a»©iEK«*s^*)*fcflr^r. «r 20 

«©JHtt**T4«#KJ:^T*Sft*«fflS3Hb**T 
* - >«t«3**«K:!BH S * **&*f * ? ^ 

unaasat*?- » 7 p -c*'<*->jwa:»s*ifctf«!i»* 

<!:. 

Xf-yZft, 30 

iEtt*OH»©fil»<>03»»6)«»tcj: 0 JSm#fti*iE& 
«©fittB*#fl(U&*«6. ttM(/rc><ttmfeKx7-9 

:7r!WTa#©*^ft»RefttM«SHB* f 

- $gt?*m o utt&EMKtt. 

[0001] 

S. #£RtfC©#££ft?TT£fcfe©^a^7A£:12 
SOfcSBiaat&CCWU 1${C{4ta->7 hSKI-5< . ffi 
fB©ttttNffi€$jl(Cife£U *>-38£*J: 0 ttt»mrc 

[0002] 



r«i3teg*aiAu/c«^<*->ajBffi (^2 

«) J . 1 9 9 2^7 3. miffttt. 5 8-7. 1 
1 7 3-1 1 7 8if («T. SMtlilO) (C»-3(,»r 

[0003] '**->mt& i «. amrasHntciE 

KiStSIia 3 tittHU < * - > *8«l5£*f&13)<* 2 ^ i K*tT 
*. ltt. flill. ffi*H4HP12. tt 

TOMSK 1 3*6*WES*VC*9. <&ffl«*12tctt 
$4 x #ia)tc?B o r IEK^« K#©»a*&gE*> £ J: 5 
CC. jEK*«jR^*->*«fflil/fc7 ^A#Il>6h 

[0004] (4ffi**f- 1 2 ». tgT-fgSlKS 1 3 CCj: -> 
•C^x^lSjtcfgtii-Clf-SJr^KlJio-CfcO. tfttftMlfl 

*ffi±©* p cc#a-r s <t . * - i #> 
p^a«sh4*8i«eEp (t) at. assritci 

[0005] 
[»5] 

B P {t) = A(l + coe(* + ^)) 
[0 00 6] CCt, A«3fe^'4r->«**S1 *>6£P 
^«BWS*i**3ltt©»*«© 1 /2©ffl. 
T-l 2*sW»3figK:*SB$(c. *iSl it*P**S*it 
f^iffitatS^ 1 2 ©*^»*»offi«ffl. t »«TIK«i« 
HI 3lcJ:iX&3-*:-rt>Ltc®Wm.&ma-e§kl,tci> 
©■C*4. Lfc**o-C, **P**^9 3-Cgii*LfcB# 

tc»e>n-5ii»©«fa i p (t) B. «6-ci-rci 

[0007] 

me] 

7p({) - /g~ + A' cos(i + ^) 
[000 8] CCT. I. 6 ' 1 ' fcCWTX®. A" 
«Si^Jh-C©iE!2^''^ - >©»ffiS*a-C* -5. 
[0009] 3>b-*-$4«:ctoT:. fS-?iE«iSai 
3 L ttffi^r olBtt b <C 6 * ©«»K * 
j< 7 3 CC <t -> X JSiS 3 n S B« K 0 ii tf C i fC «fc 0 . 
l««8»©lH»3fi?U*«IBr4. fflAtf, XKlCCiBSS 

mtbu. t=0. w/2. jt. 3 K/2X<r>*VWW&. 
JRM*M«f*. «SC7KJ:or*Wfll3»«*> 
6»fflR«:»i6r *»*«rt*2 ±©ifJ5£* P«:iS:S*3 n 

[0010] 

" /p(o)-/,w 



s 

[OOU]L»l/. £S5K7©£H?-Ctt. tan- 1 * 
©*£tt£»LTLJM?«>6ftft<.>. ChB, fttBtfjg 

^•^->tt±ri5jDtc/j:-6c £ £ sneers*. 
[00 1213!fc. XI ri&fcSfciSAUfcte^-c*- 
. 1 989^10^. fitffiX^sS, 5 5- 
10. 1 8 1 7-1 8 2 21 (UTF. 3tS«2 £t>5) (C 

tt. c©®&©g$m©*S£14*l$< ;x©j:5 
tC I, rfiMIigl**!? 5 7jffi*iiB«8 3 tit t » 5 . 
[00 13] *T. £T©*cc-3i,>-c£!5£7©§tl§tK:<fc 
9-;r*>e>7r©fSBtMara*£gtJrr*. ^tc. S«i 
ft***&5£U ^©*©{itB£-te*a£U $9^® 

^pa-ciati*J2 ;ro8 o%mm%Mtbtc£%( l c2 n*m 

j*jrf*C£-C. JSB©*©{4tB*IIS^ftl?L-C<,><. 
(x. y) *>6#y7 3a>6©lli£#ftfc3£»6*T.-&<D 
[0014] 

[&H8#S?&0<fc5£-f-5t$SI] ±iese 
*WltcJ:2)3yv7cff^coitIiKcJ:or«. m-WS^ir 

^#^»&#*&8]S#r<itB©Si&K&SfeL. iEU» 
[0015] mX.lt. 03© (*) ©gp#©«fc-5K:. *f 

mawcmvyfimi # *w tea* cc^< t l r i > s sc^** 

*it. »9*5IB*nnrfiMrt*«Wc3E{l:U S3 

(b) <D (*) CD<t^CC2o(Df-i'*so^*i->'ra'J5E 
Sn-CL*^. C©«fc5fcll^. CCt 2 TcSrfiDg 

[0016 ] C©<£5fr*§£&C«. J^S^M?©'** 
03 (c) ©J^CC^ttftflHS^frc 

fct-eft£#i&Tr*c£TiiSjfc-c£s. 03©0|-ai 

(c) «2<g©Ji8jr©<4tB-c$>£©-c (b) tctb^r 

<itB©£<tSW:l/2K:ftS. SE^T. ( * ) ©SB^T 
"CtSC SL^ft!©7!c-'^->?:ffl^riiiJ 

[0017] ®8<,cmcyt'<2->%imMA i tcatit-r 

5S*®Wr©atB^ A * . £ 2 {gjgJ8-C©fitBMA <*> 

<4tB©MA««^f->©S»3»iSt»fi/h3 < 

*ft/cH:f#»Sfig#<gT-tSC£K:fcS. 08©wr 
BE W# 2 {§CC & S £ #ft?fi6# 1 / 2 K % £ c £ 



(4) $#532 00 0- 1 46 54 3 

6 

5. o/c*5^r. i^i;afl5EfiS«:«^/c«t)K:«s*©^ 
R8©56^' 3» - > r©{4tB £ gi» jsjh©*^ * - > -c©<a 

^o-o, HLKmrn^mm^fytctbica. fc£4>£©n 

W©E?2iS>'^->£. J:0Sl»Ja«S©-'^->©W^ 

[0 0 1 8 ] Ctl&tfltclblCte. 2 o©/ <*->©& 

<fc5K&tBte*K$&©^*->£EP»JbTfc*. 2r> 
10 ©A*->£«i&0T!a!HU/c9 (09 (a) ) . Wc 
ttlBttSB&ttiir*'£ (09 (b) ) tt£*<D#S*ffllr» 

^>©#i*««'JSB#ra^S< c £«>. mtifiW/tvctt 
SfcAKfitKCffifF^SfcK t £fc£"©PS]gIAi&o/c. 
[0019] &te. *ffiS 1 . ^SC2©flfetC. - 
2 1 6 2 0-Sf&$8CC«. * ? - 1> J ? ZKHk f§i50/c 

-C(,>&. c©^r«. *7-Sia>'N'*;uK:es©e£ 

[0 02 0 ] tiit)^. C©3 ^5a^tt»Be^rffi -ri* . 
#7-&iiA*ju£^ftttttBfce>ftc>©-c. -?-©fc 

iafc * -5 - ffli<fc£fe#St U & W n lite 6 tceb . 

w®.v>imtmwx. te z 1 1, o wh*** fc. 
[0021] *^©@wh. ata©«ift«]»*§atc 
30 yyt-r€.c£*5-c*. u*>fe«e*j:*)t>st>ace^Bio 

{ttfSC £«:**. 
[0 02 2] 

[^a*{g^-rafc4t)©#ia] ±ieaM*itfiK-r*fc 

«. aS!©iEKS*SL^fe-ti-/£ff#r. fJie«»©iE 

40 e.©*^ - ^ - >»5i9:s* $ n/cita'j*ta«!i©i®««:ffl 
ztitcm&icmi^-c. mwm.n<DjE^m(D^ti^ia<o 
o-ctts$n/cS{4ta?r. *fjt.-rsiE?£&©ii^©s^ 

fe©^6)©SCc J: »5 S»!3HSuiE?K«©<4ffl*#BaO«c 
#6. Jgi£L'Ct,><<atB}gi83Ma£. mrs£{4*BlgiK#S 

cc«t-,r«iKsn/c{4tB£. fiiaTtift^ia^Birieiij 

«?}gS££fa£©{aEM0&£. B5Seili«}gf^Stcj:or 
«S;Snfcil»«©S@i^©ffia£«:S-t5c>r. gusett 
50 a'miHJ5©^€r^«>^ff5t^tii#S£ ; &<lx.-2)C£^ 



(S) 



t o o 2 3 j ±123 'X7ffitmm$i&-ca. s»©^ja 
ft******* -:/«hb»*«^ i nMwrntf. 
•5. c©<j:5cc. :£^*->©MS*@aani!rs¥tj© 

-C. 3^7C^©iSJS*lSjI{C^^C«!:*s-r#-5. 

[0024] s/c ±&3'X7tBVt®mmm-cte. mu 
<ommz, sJB©g^b©a>6J®#K<fc9m8rt j gi>iE 

&&©<itI£#8gL&#6tToTI,K©-C. mam&>S: 10 

[002 5] ±ie3^7c«ttS'JS$lg«:*ji»r. juried 
n *&ga:{i:K:*tjs-r * - > zmr stafflts^- 
hom* matimwrnvciaMT * b©£ t s c £ *«r 

[002 6] C ©J: $«C#JH«f *«©*!«£ o-ctfcfflte 20 

c o o 2 7 ] */c. «?fe*f9*f#s«. 8tS©»k©# 

«8**#aB£. 85K1tS©IEffi«*Sfc£:bH*/di# 

C£b-C#§. 30 

[0028] sheets. flre%sut^&t*. flriais&© 

iEl£i££fita£:bt!-;fe<I#K:<fc 3 ft 6WBKftr 

sen-i'j*t&«jfc8*t-r sb©£T*c£b-e*s. 

[0 02 9] C©Jr5K#&9*#fia©«fi££L-C. 
£#*»*«£ *«*£*>ttfcb©*. IfcfcSKT-fcJSBI 

fscitct^r. #><*->©?MBWt*&H«:iwai 
r'5 c± arena ± a *&. isutr&^ar->«i« 

-5fcPfll@5r|5ljgr*S. 40 

[0030] ±ie3^7£^tt«'J^a«:tet,'-r. nine* 

( ( i = 1 . 2. • • • . n) tt. »SC8tCi-5-C^3 
ft-5b©£TSC £#?*£. 
[88] 



*- 4,(1 + -.(!«)) 



((10. i «jE5£&<i#©S#-caD l^nJTSi 
0. jro©JSl»«C»**oWTl#S*©«tjrn* 
&S©JS58©iES£«£-rS. k, «1 *A:ttjE©BE»r 50 



^2000-146543 
8 

k, = i<k« < • • <k. -e&o. a, ti-e-ft-eft 
©swcc*jiti^?ss-c*-5. ) c©*£. meitffi» 

Mft±©jAP(C*t*ftXSlUfcEp ( t ) ». 85S9CCJ: 
[89] 

(fflU. «*i B3iaS*>6^P'N©Sji*ft«:j£i;r5E4 
•5. t = 0B$.3r©£S&©IE&&«©(4*lr*.5. ) 

^BS«©85K.€Ptc»it.T4ilJR©iWe I P ( t ) 
«. 83C1 0CC<fc-? tare £#-?#*. 
[81 0] 

/p (t) = /«- + ^ ^ cos ( it + 

(fib. I t H,, tt«S©/U7m A, ' tt&JSJE 
(c*>-w-.5«S&©ti*at , *£. ) 

[003 1 ] C ©*§£•. l9IS[4tBlt»#IS«. flBfe'i 
*->**fiW-5jES«*i ©ttffi*i <6. SiSlltc 

[8i i ] 

m 

[0032] ±E3*5E»tta(BEi6«(C*$c»-C. ffllEffi 
tS&lfcfStt. ■H*£ffCR&?*raiSN©<MB*s*t6 
#»CC a Z> «fc -5 tc 2 it =j i?T >©B8fg*S O 3 1 * O r. 
&(4fB*8i&0-Ct>< b©£-r*C£*<T?i*S. 

[0033] ±ieatfj£jtfiXTS /<:«>. *«W©S2© 

a.*cc*^?,3^^t^js^s«. stxciESE-ritt 

£ . «ng*&l*#i2*» 6©*>< * - >jWh* $ ftfcfHH 

&*«©■«£&•?? &nMai?#3<b. mimmsse 
#««cj:o"c«iBS*iyfcii«tc«-rji,»r. mrsB«8©j§ 
j^«©*n*ft©fiMH*W!tT.Bffi«it»#a£. n 

«snntt©flin©ftc» b©*6*#«: o anwfii. »^ 
leTtJftW^ssaNHtrisii^ftK^g £ ©liaw^ £ . mr 

IBli(feJgiJ#a(<:«fc o rfflUS ^fcil«*©SiSi3S©(4 

m^m £ * (fx €. c £ *#ia £ r * . 

[003 4] C©«fc5tC. tBft®jE3»£& 



9 

[0 03 5 ] ±simm>$:&!8.-? Ztctb. *&W<T>m3<D 

^©jf^iE&fcwsi&^JSWfcifT z>mmc<k ^ti 

3 ft &auE3tft*ft-r * - ^Stffi'Jtt&WttSW 

«{cs-5t»T. Bijse«&©iE£&©^ft^ft©<itB i &i+ 
^sftfcsttta*. *ti£-rsiEKjgcD^«sosc^<D^ 

p>)1#«: J: 0 S»!#:gt,>jES2*£©{atB£#Sa 0 t £ ifih . 
fif&t/rt,* < <4tai£i&*-r ? . mfielitBSiK^^ ? 
^-CS«S 3 ftfc&ta £ » BuiETfc&frf * f- ? :7"-c8*f-f S 

[0036] ±tim#)>zmi8,-r ; £>tc#>> **?b©»4© 

«* Z> a > f ^ - * 0 nlttftSBmKflcti. 

Wntt^CiO IE12&©fSlfc{S©S»3 £ WT 
5«*(C «fc o T* 3 ft 5^S^ft«:W-r - > * 

X7~v7-cycj*z-is amst 3 n/cH-$i*t&i&K: -x > x 

&©iE£&©^ft^ft©[atB£im-r -sGrtams*?- ? 
B«ie[4t§im^x y7--cst#3n/cS(4ta*. » 

t, >iE£i£©{atfB*#JS Ltalfih. ffl@tlsXK*< {i*B£t£ 

x^vvt. mnmm&x f- •» ?'xmm s ft/c&ta 

t . flnHfciBH x f » 7"C&tt? S;fc©#l£{igS:tfiiir 
gEHSlttSJ^f 9^roMl»ffi«©tl««|«4. men 

f- ? 7' rax 9 n/cis^4 i ©Sii^©(4a t 
ccs-3i>r. ffJKst«ms^©ff5tt£*#Sfl^fitaix 40 
f - -j y't 3 i± & 7- a y 5 A £!Eiji-r 4Ci £88* 
if 5. 
[0 03 7] 

[0038JH1I*. C<D9m<DBT&K.frfrZ> 3 -*7cJK 
t^JE£a©M$£^f T'avi'E-C&D. 02 B. 
©ttit«tJS0T*.&. 02*#J8T*<!:. C©3*5cff5 

«T5^'f-^SI4Si i. &8t3ftfc.'ff->©Biffe so 
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*»S#-r-5*>73 i. ffii«©Bl 9 

&f*2. *^7 3RUTStfel«A^a4 Hi. 2ofoS 

3ftrt,>.*>#. c©fiS6©^©«8lifc£Sfti5ST **:«>© 
rtiU£3ft-ct,»*. 

[0039] A5r->tastgni. 3tjBi 1 1. mm 
*i2t. ms^mm^s 1 3<b?:<i^-cui 0 

[0 04 0]3fejgil IB. *ta«){*K:3fe^*->*ia34 
♦IfeT-l 2B. e^-iBttSai 3{C«fc-3-Clit63ii^^ 

it.-r «t 5 ^ - > ^Eneij 3 tix t > 5 „ c vmM 

«. S^©S»i7r©iE5i^(i# 1 0 1 K-5-©2<g©Ja#! 

2 x<DE.&mmm 02 zmz.tcmm 0 3 l 
trffiix. t>s?3xm$otc±$mi&±.<owm (x. 
y) ©iaatc^o2).^c^-^->t9*tgi A^e.s:*f3n 

4^/<*->E (x. y. t) SJ. St^l 2"C*3n 

z. 

[0 0 4 1 ] 
[» 1 2 ] 

= Ai(l + cos(t + ^0) + /1 3 (1 + coa(ii + ^»)) 
[0042] CCt. A i *5S*©aW©iE^^->'^ 

->©*%s©^«i. a, m2fe<Dmm<DiEj&fflt>-i 
z ->©^^g©s^:ffl. t iitST-iga^a nwo 

rt§T-*»l^l//t^S«ia^(4fflT?^U/ct©. <<>■ «s 
*<DS»3-c©ti:tg. <t>2 «2fg©Jl^-c©{iita-c*-s. 

[ 0 0 4 3 ] fc^lEitlga 1 3 1*. 3>f a -*43!»6 
omnc «fc -3 -c[4+a^ 1 2 *|g«J b . sjWfc $ 5 > 

?xmi? *%^>? - > zmt 3 ^ s . 

[0044] *>73«, >!Slfg 1 *>h mstt 

Mi®l#2iC&MZtitcytJ<*->>kWL§zL. *V>mZl; 

tcm&z 3 > t: a - * 4 tcen-r -5. 

[0 04 5] :3>t:*-£4«. /'i-ytJ^Vb'a- 
5r-$>X>i^T 'J > y 7 - ? ^ f— : > 3 > CC «fc -y XtitlS. 

3n. ii^m»)ii*sa4 1 1. mmm&msv42. 
4 3i. {4ta^©SgC5 4i. i^giiiistaaa55 5 

[0 04 6] il«HX'5ii^a4 1 «. *>73(C<fco 

■crtijsn/c^^-^©®^*. a>jss«iai*3:a5 6*^ 

?>©$ljffllk;j;»j^^*^ 5>y-C=i>t i-3?<Dgete 
S?a«:BS{iDjAty 0 C©HSS^|-C». t, = (0. n/ 
2. ^. 3tc/2. 2k, 5tt/2. 3?r. 7^/2} 
©SB#sij«:*j(,>-c^it8fit©ili«l « =i (x. y. t 
, ) ZWO&ts. r^cto^. Si8iflfcAKa4 i«. ts^- 
fB&^ai 3©«)*«!:^-tft:SWd:f 5>^-Ci®{S 
*BSt 0 iitf «t ^ K.fflW 3 n-s. 



(7) 
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[ 0 0 4 7 ] <4tB3tl?ftyi§B4 2 . 4 3tt. flSOiiA./c 
■*K*Ufli«>&. i!i&±©&iIi*(c»ioT*«'fi£*t«i8! 
<*2 ±©j*5ec«jW3 ftS*'"!*- >©{4t§£5tg-*-£. 
IS 1 OttfIt|-fM&Iia>4 2 «. S#©S»!©IEB[&K:*t 
-T-Sttffl*, ££fc£l 3CC{5E-T-CftSfr-S. 02 
<D(4tl?tmteS5IJ4 3 «. 2te©S»!©iE5£««:*tTS 

ttt§*2 stsssi 4 -ora-rs. 

(0 04 8) 
[8U 3] 

-SLo*™* 10 



= tan" 



[0 04 9] 
HSU] 

[0 050] ±SB©»Se 13. »5£ 1 4*><E>-5-*l-eft3j< 
«otl>5. {4tB£iffiS!lgSP5 41J. C©*5£14£l£ 20 

[oo5H {itffl&&*2rggis5 4 «. sr. asur 

(C. £r<a«8t£©gl&££*S 1 j£«:ifc8!>. -5-c*>e> 
2*©8 0%«J^{tL7ct§^{C2 7r£JE03l#-r*. 

[0 05 2] -$-c«:a£*0il»c*n,»T. S3 *#JHo-ctt 
WLtcZ'jic. coy%mxizm*)£'5mi<Drnxj<:Ztj: 

-WWBJH#*i >©t-£ © <fc 5 *PflS«|e^ r tc««s*«tf 
[0053] (ata«^«ia§P5 4 «. ^u:. sa:i3t? 

<4ta*2 ^flaTStirssfc-cs*. (4ts* 2 «<iti 

rsci -cGMicmBmmfim *. z>. 40 

(0054]m(J. 03CD1S-&-CW. <f>, (E© 
(b) ) 41fcKWCB (*) <DSC»r{4tB*5^:#<^ 

[005 5] !ESIill»ftiSgS5 5 (*. KM 7 3 tftM 1 

»jm&f*2©ss£T-©g«T*£fmTs. wmom 

m (x. y) fc«fcC*<4*B«i^gg|J5 4tC < £o-C*«>fc 50 
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*§At,fctS^<*->t8J&S;j tctEi£©#£K:<i:tl. $1 
5©ttjM&t* 2 ©«lffi© 3 XTm^^Uir 3 . 
[005 6] S>JS^{S9^SSP5 6 «. tS^iBKigE 1 3 
£ SUSANS 4 1 i^aSb-CfgltiO. iSW&f'f S 

> ^ta $ - i a> 6om- * - ><Distse 1 1> * => 

[005 7 3 fcTF. CCDHSSCD^^C^*^ 3^5cJBtt 

WJ@Hai«&afl>5 6 tt. frTCIbttK 1 3 *IBttM0O 
r. a* ->&$fg l *»£ft^ i o 3 £Pi«©f£agHb 
*w-r^7e:^-f->?rstsimn«)^2tca:s*$i*i. st 

9W^»2tCfS^3nA:*>'^->iC«J;.2,il»tt. * 

y-7 3ccj:-,r«K$n5. c©it. i®«©iiiss 

(x. y) CCffiET©3fc;N-*->E ( x . y. t Hi. 
ifBL/fcJr^KSiSl 2-C^$n-2>. 

[0058] a,Sffi9M&l9>5 6 B. frT-KSbS 
gl 3©|gK)^|H]»iL-C. Si^HXiA^g4 1 ^StJffllL/. 
*>7 3r}«$h/cIM, t, = {0. k/2, 
tc. 37C/2. 2k, hit/2. 3k. 7 k/2 ) ©S 
^{Cte(,»-C^g+8tJc©ffiS^Jil«I , =1 (x. y. 
t i ) 4Bt9i£yC-C(,><. 

[00 59] C©J: •5tCB#^Jil«*!iffije.lKjA^g4 1 

^ i ffitaitst^agp 4 2 ti&ffl * , * . m2 {4tait#«i 

SSC4 3tt(4ti</>, 5:. -en-enttSLTS. 
[ 0 0 6 0 ] {4t@«^S§P5 4"Cttffl©«tt*« 

tf*5ni*j. tiLtmtiimmws 4 «. s-r. at§«^© 

Sa6*?:*2> 1 .■#.«:&«!>. -ec^^JlB©^*^^ 6C 
Ji-Cl,>#. ^0^^Bi^-C[4tB*5 2 tt©8 0%«±S! 

2 ztmrz. secc. <4tag^n§P5 4B. ata* 

■ ©2fS©^«8-caiJ^U/c{4tB<<>2 5r#fi§T^>C£CCj: 

1 0 0 6 n *l-c. ®.mmnmm&5 5 ccfc^-c. * 

>7 3i*j!Sl l©&gSfHSi. S@ifR©^$tifc(a 

tmzmi{,> x %mftm»& 2 ©a® * r©^f ^ *s§t 

S ft . ®5B©MiS ( x . y ) «t O'&taS^SSfS 5 
4&cj:-oT3?<*/d2tafit<*>, *fflc»r. i.'JS^«3(*2 

©a®© 2,jL7t®.mm\n2tnz>. 

[0062] y.±!&W LtcJ; ^ tc. c ©jgJ6©JB!8© 3 
^7nff5t»;iS'JS^S-C«. ^ - >J9^g i *>e>i+a'j*tm 
!B3(*2{Ct8:*f-r^^->=S:. »*^W©iES^<i:-e 
© 2 {^KI3©iEKjg <!: 0^^-li-fc^a^<fc5:Wr -5 
4>©<tL-Ct»^. -€-0r. *>7 3"C*ai;L.fcil*©^ 
5. ^^^©SRIiWiE^fiX^efiitB*, £«,<!: 

*5ft#$tX^,. C©/C*. gtSl^^(*2©3^7Cff^ 

©S'JS©/c«{>K:. ^^->©«8*f* 1 H/cWrtf^.^ 
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[0 06 3] */c. mBm&f&m$t4 4K*jor. 

C0064J 3 6(C«. C ©*JS©J&!8© 3 -Xtc^SJ 

££gr». tiLfflts^f- 1 2« i -otcvrnM-rtutj^xo 
r. gft*^^*->*WTS<afi&^*ii&JB^L 
r. &mj;®.9b^®.*:mmbtc*) 

C006 53 c©n«s©^srct2. m*<Df%mt 2®<d 

!&Sr*nt23{g. 4<g. •••©mi3©7fc>''>'*->*flH> 

-CSS. fllAfi. $J5E0&£^tH2^ft/ctf<4ffl©g[- 

te©^©^*-^^^-*)**. §6«:St^»3 
©#;< £ - >£fflt,>fttfJ: 0 A * frJfctf^ftfc: t>»j£-c 
fr-SCiCCfcS. 3Efc. IE&"&tm©ia£ra&SK:J:* 

[0 06 6] 3<E>&a2. c©3SJ6©JBSSK:*$t»r. =>> 
fa-$4CDSt8te*S^O. ±IE«!«©&¥*£fltT 
•T-Sfc&OD^a^AB. CD-ROM&i'©3>fa 
- *3!*HK 0 l9tttt£Mi!K{tCCttM Or&fli LX t=k 

[0 0 6 7] [®2©iefe©je9g] 0 51*. C©HiS© 

•& <*: ^ tc . c ©uss© j&ss© 3 %7atMftH££K 

12. ®2<Dmm*\ 2**ft*HM 4ccg*&*n> 

•5. MM,ft*i 4*m^tcctx-> m2<o&*m 
tmm. 1 3 v&mrj; < & * at-, m 1 ©f?js©^3g© 3 

4©t8l&tt. l31K^-ri?ll©SISS©0J8©fc©<!:{*t3: 
B*"C*-5#. a£«HBSg5 6(2, ffl{fcA2>£Eg4 1 
(CplWiC-CffiStS^ 1 4£IE«j3HJiSl-rS. 
[006 8] C©fl&©^&K*^* S^TC^iffJSJS 
gt2. 'ffl£M9Mfi995 612. Si®A^S4 1 CCI3183 
LrffiHtS^l 4£fE9bl,r. 1 *>6©3feCDSjfi 

^^^HtSti-SCitCfc-^r. SB 1 <Dmm<DB1&-CWi& 

Litems tix^imm^ 2 - > tm®<0'< * - 
[0069] «±sttiJ! c fc<t 5 tc . c <Dm&omm<D 3 

-XjtW&ffllZSi&Xl*. mik&* 1 4 £ffll>n>£© 
r. tS^lgftSgl 3KJ:or«*£igttT*u£g#ft 
<. /<*->©8C<b«J:*)iE»«:lW»r*Ci*J'C* 
*. SiHte^l 4r«. «^©^S«r§BK:t7^ 

C£tfri*-&©r. mt>*Z->>k&Wj;i><DtLtct& 
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[0070] C©HiS©ffJ<£CCfc<,>rfc. n>£ 

ZtcibVfaifvMt. CD-ROMlii'C3>fa- 

[0 07 1 ] [S&3©H»&©ff$8g] 06tt. C©*JS© 
ij*T4J:9«:. c ©lliS©ffJ3g© 3 ^^tKSJSSSg 

(2. 0 2 ©;<* i«. i<tfiwite^i 

10 2©ttfc>9M:. g^fT-TAS^Xv-f^^U 
^•'^jMPDP) 15 4ixS. PDP15 
*ffll'fcCiT, 13 2 ©tS^-igt&SEg 1 3 *JiiMStt < fc 
■5 *r . m 1 <Dmfc<OB1&<D 3 ^TC^^JS^g £ Sfr 
otl>5. S/c, 3>£a-£4©8!;&l2. B 1 tC^T 

0 1 ©*is©ff53§© h © t mtm&c s> i> # . gij^iMtSJ 

J£g5 6l2. Si«A^£lg4 1 tcl5l«BUrPDP 1 5* 

[0072] c o^mommic 3 ^Tc^ttS'JS^ 

gl2. «"JS*()ia)SaSgi55 6 (2. Ei«A^^a4 1 
20 ITPDP 1 5>&mibmmLX, PDP1 5*^T5 

|8I«(C U-CKifPi* C i Air £ 5. 
[0 073] fc*±i&nj Lz/cJ: -5 «: > C ©HiS©ff5«s© 3 
•JKytJf^mm^SiCis^Xii. PDP 1 5*ffll>tl>5 

©r. ts^fgib^ai 3«z<fcorte^-£iE8&-f 

^c<. /<ar->ostft*J:»)iEM«:iwair*c4*»r* 
PDP15r(2. ^©^^'^-^^SaiC 

30 strscimiot'. mt'*z-^*w&teb<D 
uiB-rsct*ir#-5„ 

[0 0 741ft*!. C©*i6©fl5^c*5l^rt. =i>f 
*-^4©S8ig6*||^L,. ±SB«iS©S^Ji*l^fT 
•5/t«t)©7"ay7A{2, CD-ROMfti®3>fa- 

f k^bx «3 oitizte-zsmmctem lx &m l r & «t «, >. 
[0075] [^4©ws©»as] ±ejm ~^3©n 

SS©Ji5SSr{2. 2-3CDHHB©jEffi«*Sl/^*3«fc*^ 

>4fl3t>/c«^tco(,»rsiw i/fc*i, c onmofc 

40 Sr«. ffS©an©jEK«*SL.^to-&/c3t-'<a'-> 

*ffli->r3^7cJ&y;^8'J5£-r^ti^{co^-c. sft?q-r 
[ 0 0 7 6 ] 1a 7 12. c©nii©jBScc*»*>4 3 

^ «: . c ©Hifi©^fig«:^*>-5> 3 ;X5cff5«S'J5£^gt2 . 

^i©nss©^s§©4>© (Hi ) tmrnrnxfrzw. 

[0077] 
50 [f» l 5 ] 



(9) 



15 



[0 07 8] C CT\ i ttZE5£«!ft^©#-*f "C* 9 1 to 

©SOTr n £&g©jgj«©IE5£& iT5. k, BISfc 
ttiE©S£8!rek, = 1 < k 2 <• • • < k „ "C£> 0 . A 

^ , ttS*©^»i© k , fe<DmM<DlE&mxib 0 . k * 

*k, . k, . • • -. k„ vmws&tTtui. <j> 

. ■ </>i . • •.</>. ttKrfflt = [0. 2 k* Jt) -C 10 

[0 07 9] SEoT. '<*->&&m*>6^<4U:©.£ 
P-Ni9*SnS3t^SEp (t) tt. iKl6r^ti 
©ifc-S. 
[0080] 
Ctfc 1 6] 

Bp W = £ * ( 1 + 008 (£* + *) ) 

[0 08 1 ] CCT, <f>, «^jffi*>P>=5P'N<Dm^ft 20 

ws ct s* s . t = o b# £x<o&mnoiE i &&m>Q. 
fir**. 

[0 08 2] 3>h- Jt -if4(C*Jt>-C > iSiSiSKii 

£SS4 1tt. #^7 3CCj:^T}gi53ft/dfflgJ£lX9ii 
tf # . @i{&l«2^S 4 1 9 &A,£Sfll©i£[ P Kte tt 

sasu (t)«, aanrisns. 

[0 08 3] 
tKl 7] 



Ip (t) = /)?- + 4 «» (5* + *«) 



30 



[0084] CC-C, I p ""IJSgO^MTXi. A 

[0 08 5] n>fjL-^4rtlC«. -><tl/-C 
£L#fc3ft£iE&&#nf@Tifc£C£CC#Ic;i,r. n 
<l©(4tSitSL4asa54 l~4n#SW*>tl-Ct,>£. <4fl 
Itg&gglU 1-4 nCtt. ft-^-^t =0*>6 2 
k* TtS-Cfc^tCm*'?- 7^, t. *>6t„ *T^b3 
1*fc*5<E>Hi{& I P ( t ) ^rHS'JTSi-rSi. §/§»!© 
iE^jS«St^il3J[L/'CI,>-5A:S!>lc-?-n-en(D{4l8<* i 40 

[0 08 6] 
(Si 8] 

ft EJL,/p(ti)co 8 ^ 

[008 7] tttag^«vaSS5 4 tt. H&^frcBtfgT 
*®^©{4te7W&<E>;!»>CC#.5 «fc 5K2 7t©SS&f§££ 50 
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ffiti^j ( j = i~n) «r#^-T-5. 
[008 8] CC-C. ftb^fUmzmSlCmLtcm 

rfcwtt. <*>. ©ftffig&ttfie^rs&BjiL/cXtSi: r$s 
«©3s£-dT5c<t#T-t*. c5t,rgc>JS»|-c©}g 

&<**lfc{4tB<f> 0 £f#TfcWtt. *at>J18ST©fittS©{a 
tUgtfttc*$l»T. 03 K^L/cJ: 5ftR5S#igC item 
£Ccfc. «fc9gt>J3S8T©ffitB£#J8?-r.5C£-CIEL< 
{sWBS&fcfT^C 4. 
[0089] «JL C©*&©ffJ!?rc-iSLfcJ: 

*->£ft8'J*MM3j{*2K: 1 [sl/cWfi^-rSfc-W-C. & 

£. C*itcJ:"3. {itBteT-1 2«:it$fc©^2->£/B:g 

tST 1 4 * fctt p d p i 5 <Dm»&m*Mk K> m.?-smft 

<*e>«:. <£9gt>Ji&©iE&&)?K#-e©<atB 
[0 090] ftfc. c©ig^CCfct,>-C&. jE3£&«$1-© 

mstm&mcxzmmM&zm^z. setct*. c©n 

&©JF28SfCfcl>-Cfc. =OfcL-£4©S«fll£ligi 
U ±lEffig©^Jl£S£*TT£to&©:7'py-7Att. 

[009 1] 

Ci*iT#^i«i:4>(C. *ti-€-ft©JBM-CMS*tt»)jB 

rfi£3fc«D#tt«:i:b^r£««c»j3£^FPa*^rir -sit* 

[H9©n#&K9!] 

[0 1 ] *^<Dm i ©§sis©j&£{c*>a»s 3^X7tmtK 

[02] *f£iE<Dlg 1 ©3Ug©fl5.««:a>*>* 3 ^TC^tt 
[03] (4t§©&i£©fci*©#££s&H;!TS0T&S. 

[ 0 4 ] /< * - >«wa*» 6 swt-r s *»9j 
■r-5y<iist)©sr*^. 

[05] ^#HB©ai 2 ©XttOJBJBtcfrfe S 3 ^jcil® 

^ti9J^a©«ss«r^Tia-c*^>. 
tt«i«a©«ifiK*^-r s-c* -5) . 

[07] *^|§©S 4 ©HSS©ffJ.1?.{C M>53 ^7cH« 

[08] mtmmicto^z. m&icmi>ziE&<&<D®m 
t s«5cffls©M^si M-r 4 0 r * s . 
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CH9 j vtx&ffiicx^xm'izmm-cvfflmztf'itc * 1 4 

*tCffil>*{4tBte**i&iBir*0T*S. 1 5 

innoisim 4 1 

1 '<*->t2*}§ 4 2 

2 M£*f*«rit 4 3 

3 iJjtv 4n 

4 n>e*-£ 54 
1 1 5 5 
1 2 fttBtS* 5 6 
1 3 ffitBteT-fgUlJSa *10 
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